Ataxia-telangiectasia-mutated-dependent activation of Ku in human fibroblasts exposed to hydrogen peroxide.
DNA is damaged in cells during cell replication, by infection, or by various environmental stresses. The damaged cells stop cell cycle, repair damaged DNA, and when repaired progress into the next cell cycle stage. But when the attempt to repair the damage fails, the cells undergo apoptosis. The most deleterious damage of all is double-strand DNA breaks (DSBs), where ATM (ataxia-telangiectasia-mutated) serves as a sensor. The ATM pathway culminates in DNA repair through nonhomologous end-joining or through homologous recombination. Upon DNA damage, the DNA repair protein Ku70/80 translocates into the nucleus, which may be mediated by ATM. Previously, we found that pancreatic acinar cells undergo apoptosis upon oxidative stress, and the cell death stems from nuclear loss of Ku70/80. This study aims to investigate whether ATM has a role in Ku activation and prevention of cell death induced by oxidative stress (hydrogen peroxide) using A-T fibroblasts stably transfected with human full-length ATM cDNA or empty vector. As a result, hydrogen peroxide-induced cell death was augmented in A-T cells transfected with empty vector while cell death was prevented in A-T fibroblasts stably transfected with human full-length ATM cDNA. Ku DNA-binding activity induced by hydrogen peroxide treatment was increased in the A-T fibroblasts stably transfected with human full-length ATM cDNA compared to that in A-T cells transfected with empty vector. The results suggest that ATM may be essential for Ku activation to repair DNA damage from oxidative stress and prevent cell death caused by oxidative stress.